Ion-beam-assisted deposition (IAD) gold film and its protective layers used as laser mirrors and reflectors for near IR and IR have been discussed. In order to have high reflectance the gold film is deposited without heating or ion beam assistance. To avoid the mirror from degradation by moisture and having better abrasion resistance, HfO2 film was deposited with ion beam assistance as a protective layer. Depend on the application, different glue layer between a substrate and gold film is necessary. The reflectance of a laser mirror can be increased by coating some pairs of enhanced dielectric layers on the top of the gold film.
Introduction
Au film is used as the simplest coating for CO2 laser mirror. In the previous paper, we described how to enhance its reflectance for high power CO2 laser by adding some dielectric layers1). As the laser mirror is a soft coating, the films are not hard enough. It is difficult to clean when the mirror gets dirty.
In our experiment, we used an ion-assisted deposition (IAD) [2] [3] [4] [5] to improve the quality of coatings. With a good protective layer, the Au film can also be a very good high reflectance coating for usage in the spectral range of IR(infrared) and near IR. The protective layer should have less absorption so that the high reflectance can be maintained. It also needs to be mechanically strong so that it is able to be cleaned and environmentally endurable.
IAD films have better characteristics than the conventional evaporated films owing to its 
